A theoretical literature explains how parties can strategically sink litigation costs to maximize their prospects. We explore this "endogenous litigation costs" hypothesis empirically. To do so, we introduce measures of case progression, establish and validate new proxies for party and court costs, and parse the rich information about litigation contained in novel administrative data from court dockets. As a case study, we use the universe of 16,661 patent cases from 2005 to 2010, containing roughly 1.5 million docket entries. We document the costs of litigants and courts throughout litigation, and find that litigation costs cluster around events that must occur in order for litigation to proceed. Finally, we present evidence that costs around stages of litigation are higher for cases that eventually reach later stages of litigation, which we argue is consistent with the endogenous litigation costs hypothesis.
Introduction
Strategic litigants maximize their prospects in litigation not only by choosing if and when to settle and how much to settle for, but also by choosing when and how much to expend on litigation (the "endogenous litigation costs hypothesis"). Expending resources on litigation can directly influence the expected value of the case and can also serve as an important signal about the litigant's position. There is a theoretical literature related to the timing of settlement and the endogeneity of litigation costs.
1 However, unlike the rich empirical literature that studies the determinants and timing of settlement, 2 little empirical evidence has been brought to bear on the endogeneity and timing of litigation costs.
We provide suggestive evidence of the endogenous litigation costs hypothesis by exploiting the rules of civil procedure that force costs to accumulate nonlinearly throughout litigation. As a case study, we use the universe of 16,116 patent infringement disputes in the U.S.
federal district courts filed between 2005 and 2010. We find evidence that costs around early stages of litigation are higher for cases that eventually reach later stages of litigation, which we argue is consistent with the endogenous litigation costs hypothesis.
The article proceeds in four parts. First, we introduce a framework for assessing the progression of litigation. Second, we introduce new measures of litigation costs, and validate the new and existing cost measures against a sample of attorneys' fees. Third, we document how the costs of litigation accumulate throughout the litigation process. Finally, we explore the endogeneity of litigation costs.
In the first part of the article, we exploit novel administrative data on litigation docket entries-textual descriptions of each item in the court file-to establish important litigation milestones. We use a very formal definition of milestone: a litigation milestone is an event that must occur in order for litigation to proceed. We chose this definition because voluntary milestones-including motions to dismiss, motions for summary judgment, and alternative dispute resolution-are likely to suffer from endogeneity concerns and therefore do not offer robust measures of case progression.
3
The progression of patent litigation is sequential with four main milestones. After a lawsuit has been initiated in court, the first milestone of litigation is for a defendant to "answer," a formal legal document where the defendant responds to each allegation in the plaintiff's complaint by admitting, denying, or asserting that it does not have sufficient information to admit or deny. Of the patent infringement cases filed between 2005 and 2010, an answer is filed in 79% of cases an average of 2.6 months after the filing date (i.e., 21% of cases either settle or are otherwise voluntarily dismissed before an answer is filed). The second milestone is a case management conference. At that conference, the judge, often with input from the parties, schedules deadlines for the parties. Until the conference, no formal litigation discovery-the exchange of information-is permitted. After an average of about 1 month from the filing of an answer in which another 20% of cases are resolved, the remaining 59% of filed cases convene for case management.
The next milestone, which is unique to patent litigation, is called a claim construction or Markman ruling in which the court decides the scope of the patent claims involved in the litigation. After an average of a year and a half following the case management conference, another 49% of filed cases are resolved, and the remaining 10% of filed cases proceed to a claim construction ruling. The final major milestone is trial. Trial begins for 3% of cases on average about one year following the claim construction ruling, and are resolved on average about a year and a half later.
In the second part of this article, we build a panel of litigation cost measures for each lawsuit and assess the validity of such measures as proxies for actual costs. We first investigate and empirically confirm the validity of existing measures of litigation costs-total docket entries (Kesan and Ball, 2006) and motions filed in a case (Boyd and Hoffman, 2012 )-as proxies for costs using novel data on attorneys' fees awarded in patent cases in our data. We find that a 1% increase in docket entries and party motions are associated with a 0.9% and 0.7% increase in attorneys' fees in cases in which attorneys' fees were awarded, respectively. Next, we introduce two measures for public costs of litigation. Whereas total docket entries and party motions capture important private costs of litigation, we argue that (1) judicial orders and opinions, and (2) hearings between the judge and the parties capture important public costs of litigation. Finally, it is worth emphasizing that, unlike previous research, a novel aspect of our cost measures is that we are able to track them over the course of litigation (at the daily level).
In the third part of this article, we document the accumulation of litigation costs throughout the progression of patent cases. Using event studies of how litigation costs accumulate around each litigation milestone, we find that private and public costs spike around each milestone. The evidence confirms the well-known conception that the rules of civil procedure force litigants to spend nonlinearly over litigation. We also find that each milestone differs in the extent to which private and public costs accumulate. In particular, relative to the makeup of costs accumulating around answer and case management, the costs of parties compared to courts are higher for claim construction and trial. This is consistent with how parties exert considerable effort for claim construction and trial with discovery disputes and substantive disagreements on the merits.
In the final part of this article, we use the panel of litigation cost measures and exploit the rules of civil procedure to offer novel evidence on the endogenous litigation costs hypothesis. In particular, we investigate how litigation costs differentially accumulate around milestones for cases that are resolved at various future stages of litigation, thereby using whether later stages were reached to distinguish between different case types. Our exploration of the hypothesis therefore assumes that unobservable differences between cases are reflected in what stage the case reaches.
Under this assumption, differences in costs between case types following a milestone would provide suggestive evidence that litigants are strategic in choosing when and how much to expend on litigation, where litigants who have the most to benefit from sinking costs spend more after an event in attempts to improve their prospects or signal their position to the other side. We find that costs around a milestone differ between cases that will or will not reach future milestones, providing evidence that the timing of litigation costs are endogenous.
The rest of this article is as follows. Section II describes the data and the litigation milestones. Section III introduces the new measures of litigation costs and explores the validity of the measures as proxies for costs. Section IV provides descriptive evidence on the timing of each litigation milestone. Section V sheds light on the endogenous litigation costs hypothesis. Section VI discusses limitations and concludes.
II. Litigation Costs and Progression
The federal courts maintain dockets for each lawsuit. We use data containing each of the docket entries from the universe of patent infringement lawsuits filed in the U.S. district courts Notably, while patent litigation is governed by a complex set of legal doctrines relating to patents, it is also governed the federal rules of civil procedure. Civil procedure rules have some uniformity but also permit judicial flexibility as to the timing of milestones. This results in a process that differs from court-to-court and even from case-to-case within a court, with milestones in patent litigation occurring at different times. The milestones may even occur in a different order in some cases. Essentially, based on our expertise in patent litigation, we present the framework that we feel encapsulates the benchmark process and note common deviations from the benchmark where applicable. This benchmark is largely supported by the data. In particular, conditional on a party reaching a stage, the milestones occurring before the stage in the benchmark process were met in the vast majority of all the cases. Twombly and Iqbal on dismissal rates with prejudice (e.g., Hannon, 2008; Hatamyar, 2010; Hatamyar Moore, 2012; Seiner 2009 Seiner , 2010 Cecil et al., 2011a,b; Brescia, 2012) . However, both Hubbard (2015) and Clermont and Eisenberg (2014) find effects on pro se litigants. Also see Gelbach (2012) , who finds some evidence of a small increase in the rate that defendants file motions to dismiss, although they were granted at the same rate.
To understand the extent that motions to dismiss might influence our results, for one year of our data (2010), we use hand coded data on whether a case was dismissed as a result of a motion to dismiss, and obtained data on the party attorneys, from which we determined whether each plaintiff was a pro se plaintiff. Of the roughly 3,300 cases in 2010, we found that 0.6% of cases (19) were dismissed pursuant a motion to dismiss, and that 0.4% of cases (14 cases) were pro se.
Of the granted motions to dismiss, only 4 cases were pro se plaintiffs. Combined with the evidence that around only 6% of cases have a motion to dismiss filed from 1988 to 2010 (Willging, 1989; Cecil et al., 2011a,b) , we therefore do not expect Twombly and Iqbal to influence our results.
Moreover, the U. We parse docket entries to identify the dates in which litigation milestones occur. Table 1 provides a breakdown of the percent of cases reaching the milestones, and the average and median time from filing to the milestone and the average and median time from the milestone to resolution.
[Insert Table 1 uncommon for parties to settle before the filing of an answer. We find that 19% of all cases settle before an answer is filed. For the cases where an answer is filed, 5 an answer is filed on average after about three months, which includes extensions and other delays in the litigation process (e.g., the court granting a stay for the parties to attend mediation or arbitration). The first panel of Figure   2 plots the distribution of time that lapses between filing date and answer for the 78.7% of cases in which an answer was filed. The time to answer varies somewhat, presumably because of discretionary extensions. Ninety-five percent of answers were filed within 8 months of the filing of the lawsuit, with the modal observation being at three months.
[Insert Figure 2 about here]
Case Management. Pursuant to the FRCP, after an answer is filed, all cases must have a case management conference to schedule significant dates in the lawsuit. Case management, governed in part by FRCP 16, identifies when fact discovery begins and ends, when expert discovery begins and ends, when the parties must disclose their positions on significant aspects of patent litigation such as claim construction (discussed below), infringement, and validity. Case management also details how and when parties can file summary judgment motions with the court, and often sets the trial date. We identify 62.3% of cases making it to case management. The average length of time from the filing date to the date of the case management conference for these cases is about four months. The second panel of Figure 2 plots the distribution of time that lapses between filing date and the case management conference and from the case management conference to resolution. More than ninety percent of cases that reach case management do so within ten months on an answer. In fact, case management frequently occurs within six months of answer. Similar to the panel for answers, many cases are resolved within a few months after case management. As with answers, the case management milestone is broadly relevant to all civil litigation.
Claim Construction Ruling. In almost every patent infringement suit, the parties dispute the scope of the patent. To resolve this dispute, the judge must determine the meaning of the patent 'claims.' This determination is known as claim construction and its result is often outcome determinative on liability. Thus, claim meaning is vigorously contested by the litigants. Claim construction occurs in a so-called Markman hearing-named after the U.S. Supreme Court case that ruled that judges, not juries, must determine claim meaning, Markman v. Westview Instruments, Inc., 516 U.S. 370 (1996) . These hearings can occur at any time during the case, but in some districts, claim construction occurs during the fact discovery period. Alternatively, these hearings are sometimes scheduled after fact discovery closes but before summary judgment motion filings and trial begins. In. Experts are often engaged by both sides in patent litigation cases and sometimes testify during the claim construction hearing.
We identify 9.7% of cases having a claim construction ruling. The average time from the filing date to the date of the claim construction ruling is 21.1 months. The third panel of Figure 2 plots the distribution of time that lapses between filing date and the claim construction ruling and from the claim construction ruling to resolution. The case duration before claim construction varies more than the duration before answer or case management. There is a large density of cases where a claim construction ruling occurs between one and two years after case filing. While the date for answer (before any extensions) is set forth in the FRCP, and case management is also required at the onset of cases, the timing of claim construction is more at the discretion of the court. It also requires substantially more court involvement than the previous stages of litigation. Answer requires no court involvement (it's done entirely by the defendant), and case management merely requires selecting dates for the milestones. Claim construction, in contrast, requires the court to study and attempt to understand the patent-in-suit. On average, the claim construction ruling occurs 17.2 months after case management and 11.7 months before the case is resolved. As for resolution after claim construction, the figure shows a large density of cases resolving within one year.
Consistent with the view that parties settle as the likely judicial outcome becomes clearer, increased settlement after claim construction ruling is expected because, as the scope of protection accorded to the asserted patent claims is determined by the court, the parties have substantially more information about the prospects (i.e., likelihood of patent infringement and invalidity) of the underlying patent dispute.
Trial. Trial is a formal examination of evidence in order to decide liability. We identify 3.3% of cases as reaching trial. Trial starts on average 35 months from the filing date, and the average case reaching trial is resolved 19 months after the start of trial. The final panel of Figure   2 plots the distribution of time that lapses between filing date and the start of trial and from the start of trial to resolution. The time from lawsuit filing to trial varies the most of all of the milestones, with over 5% of cases reaching trial in about a year, and 39% of cases that go to trial reaching trial after three years. After trial begins, most cases are resolved within one year.
III. Litigation Costs
The dockets include a record of all papers filed with the court. Each entry on the docket includes a written description of the underlying document. For instance, most lawsuits commence with the filing of a formal legal document titled a "Complaint." Consequently, the first entry on the docket is typically labeled "Complaint."
We parse the docket entries to classify each into 3 broad categories of litigation costs: (1) party motion or legal memoranda, (2) judicial orders and opinions, and (3) hearings. There are many other types of docket entries, including notations of in-person hearings, transcripts of hearings, trial briefs, jury verdicts, and notices of party dismissals from cases. There are several docket entries that are frequently present in the case files, but we believe are not indicative of real party or court costs. These include: (1) formal "appearances," notations of which lawyers are handling the case; (2) pro hac vice applications, which are requests from out of town lawyers for permission to appear in a case; and (3) motions and orders relating to extensions of time. These three types of entries require almost no attorney or court time or attention, and yet are present in the dockets. We therefore exclude these three types of docket entries from our analysis, including the total number of docket entries. Table 2 presents the mean and standard deviation number of each measure per case, and are described below. The first panel of Figure 3 shows the distribution of docket entries within a case, where the solid line is the total number of docket entries and the dashed line is the total number of docket entries per year. The distribution of docket entries per case is skewed to the right. The average case has 96 docket entries, but 50% of cases have less than 36 docket entries and 10% of cases have more than 238 docket entries.
A. Measures of Litigation Costs
[Insert Table 2 Judicial Orders and Opinions. We use a combined measure of "judicial orders/opinions" that consists of all orders and opinions issued by the court. An order is typically a minor ruling by the court, ranging from simply granting a motion to extend time without explanation to explaining why a party needs to produce more documents. An opinion, in contrast, is a more substantive ruling. For instance, an opinion granting summary judgment would set forth the applicable law and facts and analyze why summary judgment is appropriate. The third panel of Figure 3 shows the distribution of judicial orders/opinions within a case, where the solid line is the total number of judicial orders/opinions and the dashed line is the total number of judicial orders/opinions per year. The average case has 13.7 orders/opinions. The distribution is right-skewed, with many cases having almost no judicial orders or opinions. Fifty percent of cases have less than 6 orders/opinions, and 10% have over 34. These cases presumably do not require significant judicial resources. This is very similar to the evidence on party motions/memos-with most of the cases having very few filed.
Hearings. During the course of a lawsuit, the parties often appear before the court for a "hearing." A hearing is a formal event, typically conducted in the judge's courtroom. The lawyers for each side and the judge participate, and a court reporter transcribes everything that is said.
Some hearings are "status conferences," in which the parties explain to the judge where the parties are with respect to various litigation milestones. Other hearings permit the court to hear oral arguments on motions or other disputes that the parties are having. The final panel of Figure 3 shows the distribution of hearings within a case, where the solid line is the total number of hearings and the dashed line is the total number of hearings per year. The average case has 3.3 hearings.
The distribution is right-skewed, which is consistent with the view that most cases do not demand significant judicial resources or attorney work. In fact, more than 50% of cases have no hearings.
For the cases with hearings, 10% have at least 8 hearings, 5% have at least 15 hearings, and 1%
have at least 42 hearings.
In the next section, we explore how these cost measures are distributed over the litigation milestones.
B. Validation
We explore the validity of the motions/memos, judicial orders/opinions, and hearings as proxies for litigation costs. A full validation exercise for the use of these measures as proxies for costs would utilize information on attorneys' fees throughout the course of litigation and information on the amount of time that judges and court employees spend on a case. To our knowledge, such information is currently not available to researchers. However, in "exception" patent cases, the court is permitted to award a successful litigant its attorneys' fees. (35 U.S.C. § 285.) In these somewhat rare cases, the attorneys' fee amounts are public. We use information on all attorneys' fee awards in patent cases from 2005 to 2010 that we obtained from Docket
Navigator. There were 194 cases in which attorneys' fees were awarded. We reviewed the details of cases in which had awarded attorneys' fees below $50,000, and determined that these relatively low awards are awarded for one or a few specific litigation related disputes. Because these costs are not representative of the total costs for the case, we exclude these cases. This leaves us with 142 cases in which attorneys' fees were awarded, which we use in combination with motions/memos, judicial orders/opinions, and hearings in our validation exercise.
The average award was roughly $1.2 million, and the median award was $207,213. Figure   4 plots the distribution of awarded attorneys' fees. The distribution is skewed far to the right (the x axis is in natural log scale). For the validation exercise, we regress attorneys' fees in a case on each of the case level measures. Because both attorneys' fees and the cost measures are skewed to the right, we use the natural log of both. This also gives us a percent change interpretation in attorneys' fees from a percent change in the cost measures. Table 3 provides the results. Columns 1 to 4 include separate regressions for each of the measures, and Column 5 estimates a joint model.
The results in Column 1 suggest that a 1% increase in docket entries is associated with a 0.9% increase in attorneys' fees. It is also worth emphasizing that the number of docket entries explains almost 30% of the variation in attorneys' fees (R 2 of 0.292). Combined, we feel that the 0.9:1 association in docket entries to attorneys' fees along with the high degree of variation explained by docket entries provides evidence that docket entries are a valid proxy for litigation costs to the parties.
Columns 2 to 4 provide evidence that party motions/memos, judicial orders, and hearings also contain significant information as to private litigation costs. The association with attorneys' fees of each of the measures in Columns 2 to 4 is lower than for docket entries, and these measures explain less of the variation than that explained by docket entries. However, there are important differences between the measures. Party motions/memos explain the most variation in attorneys' fees (nearly 25% of the variation), and have the strongest relationship (0.7:1). Hearings perform the worst in explaining the variation (around 12%) and have the smallest association (0.4:1).
Judicial orders and opinions perform at a level between party motions/memos and hearings.
Column 5 jointly estimates the effect of the measures on attorneys' fees. Note that Column 5 does not include total docket entries because it is partly determined by the other measures. The magnitude and precision of the point estimates for each of the measures in the joint model decrease relative to the independent model, and only party motions/memos maintain statistical significance.
We find the results very convincing: because judicial orders/opinions are likely a proxy for public costs (not private costs to the litigants), holding party motions/memos and hearings fixed one expects there to be no relationship between judicial orders/opinions and attorneys' fees. This is precisely what we find. The magnitude of the point estimates for judicial orders/opinions in the joint model decreases the most relative to the separately estimated models. Moreover, the magnitude of the point estimate on hearings actually becomes larger than that on judicial orders/opinions, although the differences are not statistically significant.
In summary, Table 3 provides strong evidence that the measures provide important information as to the private costs of litigation for which attorneys' fees were awarded. While we expect the small sample of attorneys' fees available to us to be a non-random sample of attorneys' fees in patent disputes, differences in attorneys' fees within the cases in which attorneys' fees were awarded (and thus observable) provide at least some validation of the measures as proxies for costs.
IV. How are Litigation Costs Distributed Over Case Progression?
In this section, we study how litigation costs are distributed over case progression. To do so, we employ event studies for litigation costs around each litigation milestone. For instance, for cases in which an answer is filed, we define event time 0 as the month in which the answer was filed. This aligns cases according to event time. We then calculate the aggregate number of cost measures that takes place in each event time at the month level. It is important to note that the event studies here show overall cost of parties and courts for all parties in which are pending in the months before and after the litigation milestone. This implies that changes in cost in the event studies capture lower cost resulting from cases being resolved. This is precisely the hypothesis we study in the next section, where we examine how cost around the litigation milestones differs for cases which are resolved at different stages of litigation. Here we simply note that the event studies in this section present important aggregate cost measures around the milestones and abstract from heterogeneity in costs between cases.
The first panel of Figure 5 shows how litigation costs are distributed around answer for the 79% of cases in which an answer is filed. The left hand y-axis indicates the number of docket entries in the case, and the right hand y-axis indicates the number of other three cost measures in the case. This same convention is maintained in the other panels described below. Consistent with the 'startup' work that a court must do on the case, before an answer parties do not appear to have much cost, and the court does not hold many hearings. Costs increase the month of the answer and in the months following, and then decrease over time. Overall, each of the cost measures follow the same basic pattern. One interpretation of the spike in costs is that an answer forces the parties to engage the case, albeit for a short period of time, and make a decision whether to proceed. The party motion/memorandum filings decrease more slowly than the judicial order/opinion decrease, but faster than hearings. This is consistent with the court entering a variety of ministerial orders at the beginning of the case. The slight rise in costs in the months following an answer is likely due to the coordination of the case management conference, which occurs after an average of about one month later for cases which have a case management order (more than 50% of cases that progress to case management reach it less than one month after answer).
[Insert Figure 5 about here]
The second panel of Figure 5 plots the event study for cases that reach case management.
Similar to answer, there are still many more judicial orders/opinions than party motions/memos around case management, and many more party motions/memos than hearings. This is also consistent with the court still having a lot of 'startup' work to do on the case. Because discovery does not begin until after case management, the parties are not filing many motions or memos. The same basic cost pattern exists following case management as with answers, which is to be expected because the answer and case management are typically somewhat close in time. There is one exception, however. Instead of the short continued increase in costs after case management, there is a substantial decrease in judicial orders/opinions and hearings in the month after, on the magnitude of one third. This is consistent with the court having completed the initial ministerial aspects of the case. One possible explanation is that case management triggers the beginning of the formal discovery process. Formal discovery is both expensive and likely to lead to many arguments between the parties as to production of documents. That party motion/memos increase around case management and decreases only slightly over the next 3 years is consistent with a period of continuous disputes and arguments about the case. From this view, case management does not signal a drop off in party work. Instead, it signals the beginning of a robust period of party work that is spread out over time.
The third panel of Figure 5 plots the event study for cases that reached a claim construction ruling. For cases that reach a claim construction ruling, the relative costs by party and court has changed from earlier stages. Relative to the makeup of the cost measures around answer and case management, the costs of parties compared to courts is higher. This is true both in the months before and after a claim construction ruling, which is consistent with how parties exert considerable effort with discovery disputes and substantive disagreements on the merits. Another interesting aspect of the panel is that the distributions appear to be almost normal. Considering that claim construction occurs late in the case, far past the median case duration of 11 months, one might have expected a left skewed distribution. On the other hand, selection of cases which reach claim construction (10%) means that the sample of cases in Figure 5 is very different than the cases which do not reach claim construction.
The final panel of Figure 5 plots the event study for cases that began trial. The relative party costs are high, presumably because the parties are bringing last minute arguments to the court (e.g., requests to exclude evidence) and organizing for trial (e.g., providing trial exhibits, witness lists). There are many hearings in the month trial begins, which is consistent with the court ruling on a variety of evidentiary issues and gearing up for trial. As expected, costs decrease rapidly following trial. The synchronous nature of party and judicial costs at trial is consistent with the court ruling more expeditiously on party motions during trial.
IV. The Endogenous Sequence of Litigation Cost Hypothesis
In this section, we exploit the litigation milestones and the panel of litigation costs to offer novel evidence on the endogenous litigation costs hypothesis. In particular, we investigate how litigation costs differentially accumulate around milestones for cases that reach various future stages of litigation, therefore using whether later stages are reached to distinguish between different case types. To do so, we stratify the event studies for docket entries by cases that reach different milestones.
With the goal of comparing cost around milestones for different types of cases, we construct a normalized cost measure such that the cost occurring in the month of the milestone is equal to one for each of the different types of cases. This allows one to compare the cost of different case types before and after a milestone. Figure 6 presents the results. The first panel plots the normalized docket entry measure for cases where an answer was filed, separately by cases which only reached answer, cases which reached case management but no further, cases which reached claim construction but not trial, and cases that began trial. For two to three months after answer, all four types of cases follow the same path and appear relatively indistinguishable. Thereafter, cost in the types of cases differs. Cost for cases that resolve after answer but before case management smoothly decrease to zero activity; cost for cases that resolve after case management but before claim construction decrease more slowly but still continuously. In contrast, the cases that reach claim construction but resolve before trial have increased activity for approximately a year before tapering off. The cases that reach trial have increased costs for several years, and costs are higher over the whole case than that of cases that resolve after claim construction. It appears that, even in the early stages of litigation, there are endogenous differences between cases that will and will not proceed to trial. The differences in cost in the few months after answer between cases that only reach claim construction and cases that begin trial provide evidence that the sequence of litigation costs is endogenous.
[Insert Figure 6 about here]
The second panel of Figure 6 plots the normalized docket entry measure for cases which reached case management, separately for cases which only reached answer and case management, cases which reached claim construction but not trial, and cases that began trial. In this plot, the distribution of cases that reached only case management continuously decreases to zero over time.
Cases that reached later milestones appear indistinguishable from each other for six to nine months.
At that point, costs for cases that proceed to trial increase relative to the cases that merely reach case construction.
The third panel of Figure 6 plots the normalized docket entry measure for cases which reached claim construction, separately for cases that did and did not begin trial. Cost in the cases that go to trial are higher in the months following the claim construction ruling, but the difference in cost after a claim construction ruling is much smaller than differences in cost in different case types following answer and case management. Thus, the endogenous differences between cases that will and will not proceed to trial are more muted once a case has reached claim construction.
That costs around a milestone differ between cases that will or will not reach future milestones provides evidence that the timing of litigation costs is endogenous. Moreover, the endogenous differences in the early stages of litigation also provides some evidence that the milestones we set forth are valid metrics of case progression and contain important information regarding case type.
VI. Conclusion
In this article, we have documented the costs of litigants and courts throughout the course of legal disputes, and investigated the endogenous litigation cost hypothesis. In particular, we have documented the progression and costs of litigation for recent patent disputes in the U.S. courts using novel administrative data on around 1.5 million litigation docket entries for the 16,116 cases filed between 2005 and 2010. We established measures for important litigation milestones and a panel of litigation cost measures. We used the milestones and cost measures to provide a comprehensive assessment of the litigation process. We found that private and public litigation costs increase around litigation milestones. Finally, we explored the endogenous litigation cost hypothesis, and found that costs around litigation milestones differ based on the final milestone a particular case reaches.
It is worth noting a few limitations of the results. First, cases in which there are higher potential levels of liability and more uncertain outcomes are likely to have more and a different makeup of cost. Even though our validation exercise suggested that the measures are a good proxy for cost overall, we did not observe the timing of the costs and therefore cannot rule out differences in costs between the measures at different points of litigation. For instance, we cannot rule out whether a motion is more costly during trial than before discovery. Second, the proxies for party costs that we employ are limited to items that appear in the court docket. We recognize that there are other important costs, including much of those related to discovery, will not necessarily be reflected in the docket. However, the number of discovery related disputes that we observe in the docket are likely correlated with the scope of discovery, and are therefore reflected in our cost measures. This is consistent with the results of our validation exercise, which used total attorneys' fees-including the costs related to discovery.
A third limitation is that the results might be limited to patent cases. Patent litigation is likely to differ from other types of litigation, especially less complex areas of litigation. However, patent litigation is important in its own right, and one might expect that the general findings are not unique to patent litigation. Moreover, the novel cost measures we established here can be used in investigations of other types of civil litigation as well.
A final limitation is the applicability of patent cases from 2005 to 2010 to current patent litigation. In many areas of law, one may expect lawsuits filed today to be resolved similarly to lawsuits filed five to ten years ago. However, patent litigation may be different. With these caveats, our findings shed new light on the litigation process and the endogenous litigation costs hypothesis. This was possible because we exploited a novel data source, and introduced new measures of litigation costs and case progression. We feel that our use of the cost measures and litigation milestones that we established here broke ground for these measures, and hope that these measures are employed in future work. We also hope future research will build on our effects of parsing the administrative records of lawsuits from federal courts to answer a wide array of questions about different types of disputes and about the litigation process more generally. Awarded Attorneys Fees ($) 
